Action potential duration alternans in dog Purkinje and ventricular muscle fibers. Further evidence in support of two different mechanisms.
An abrupt shortening of cycle length causes action potential duration (APD) alternation in both canine Purkinje (P) and ventricular (V) muscle fibers. Our recent study suggested that APD alternans is determined by the process controlling APD during electrical restitution in P but not in V fibers. In the latter, alternans was attributed to changes in the availability of intracellular calcium [Ca2+]i. We examined this hypothesis further with the following pharmacologic probes known to alter restitution or action of [Ca2+]i: tetradotoxin (0.5-3.0 microM), lidocaine HCl (2.0-12.0 micrograms/ml), sotalol (10 microM), nicorandil (10-20 microM), 4-amino-pyridine (0.5 microM), ryanodine (10 microM), caffeine (2 mM), and ARL 115 BS (100 microM). Alternans in P fibers persisted under all studied conditions but varied in magnitude depending on the time constant and amplitude of restitution. In V fibers, the magnitude of alternans did not correlate with APD changes during restitution, and APD alternans was associated with the alternans of action potential shape and alternans of developed tension. Alternans in V was suppressed by caffeine at 2.0 mM [Ca2+]o when tension was increased and by ryanodine at 1.0 mM [Ca2+]o when tension was decreased. Alternans in V was not altered by changes in [Ca2+]o within the range of 1.0-4.0 mM; by ARL 115 BS, a compound that increases myofibrillar sensitivity to calcium; or by any other pharmacologic probes. We concluded that in P fibers, APD alternans was determined by the factors controlling APD in the absence of alternans; V fibers posses an independent mechanism of alternans linked to alternans of tension and controlled by [Ca2+]i; in V fibers, alternans could be suppressed by both positive and negative inotropic interventions; and calcium released from sarcoplasmic reticulum plays an important role in the V alternans.